. Motion was measured with an optoelectronic system, ground reaction forces were measured with a force plate, and moments were calculated using a rigid link model.
Results. The peak predicted LS-S1 moment increased as the weight and horizontal distance increased. The influence of horizontal distance on moment magnitude was nonlinear. As the distance changed from 20 to 40 cm. the distance-related rate of increase was approximately one-half of that occurring with a distance change from 40 to 60 cm. This can be explained by the need to reach out further. beyond 40 cm. which is accomplished by a deeper flexion of the knees and ankles and an anterior translation of the upper body and arms. Conclusion.
As the horizontal distance at the start of a lift increased. the peak moment acting on the lumbar spine also increased. but the increase was nonlinear. This is explained by a change in the technique of lifting when the distance is 40 cm or greater. 
